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(54) Title: METHOD OF MULTIPLEX MICROORGANISM DETECTION 
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(57) Abstract: It is intended to provide a multiplex detection method whereby contaminating microorganisms in foods (for example, 
— pathogenic Escherichia coli Ol57 y Listeria monocytogenes and salmonellas) can be detected at a high sensitivity comparable or even 
^= superior to an official method, which comprises amplifying a plural number of target genes in a single PCR tube and analyzing the 
^= same. The following procedures are successively performed: (A) the step of treating a lytic enzyme such as achromopeptidase or 
^ = lysozyme and/or a bacteriocin having a lytic activity such as enterolysin with a surfactant and a protein-denaturing agent to thereby 
extract DNAs of target microorganisms to be detected; and (B) the step of mixing primers specific to the target microorganisms to 
be detected and carrying out multiplex PCR. It is favorable to employ the step of culturing the microorganisms under such culture 
conditions as allowing the proliferation of 1 CFU/100 g of the microorganisms before the culture to achieve a level of 10 3 CFU/ml or 
more after culturing for 18 to 48 hours (for example, under such conditions as giving a pH value of 5.1 or higher after the completion 
of the culture), before the step (A) of extracting the DNAs of the target microorganisms to be detected. 
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mxxm^m^m^mxh'o, ^<D^m^n^tKXoxuNA<Dmmm-i^ 

mmmxzKw *fc. wj^^a^^^s-^^, &&mmmmx(D 
&&miazm&^&^mmx&%t\^kbx%z> 0 ^x\ ^m-mmm^ 
^^xhum^uxh'o, i)^DNA(Dmm^(m^^.ti^mmso 

[ooio] mmm&5 » m^y^/v^-^m^bx^^^-r^m^, w&mmm 

Wmm^m [^-^20 (Tween20) ] b^^%W&M (^7^wyft^ 
—h)<DU&m&lJU^X^^Mfo&MMX%%^b&frfr<>fc 0 T^n^e^° 
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rny^af^7=^Wyftm^h + ^-y20M, (7) ^o^f^— 
ifK. (8) ^Pf'ft- ^K^at^^Wyft^- h+y-f — ^20^a, 

O) ^T^v 5 wyft-yr^-h+y^-y2o^a, do) ^ywvft^ 
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ftb*K£%&m>&<Dim$:mm.i'ti-tx\ 50nMn&^i±x(D^m^n^^n 



WO 2005/064016 



7 



PCT/JP2004/019340 



[0014] ~t~fct>tt&m&. (l)&&^<D2n&±<DMteZft&<D$k$iVll&. l^CcDPCR 
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**^t*z.t*mmtirz>±M (i) xt* (2) te^m^^m^m^fe^ (4) # 
3^£r#fc-r3XtE (3) fe«(D^«(D#m^m^^, (5) 2«^x?>#i&3 

^tt»0O157^tP £ ^#m^i-^XfB (1) Xfct (2) IB 

/v-e^M«^^^^#m^«xfE (1) xfi (2) tm.<D'^$Lm<D^wtk 
thzmmmfrhtez? °9^—x*$>z>^t&¥fWLtirz>±m (7) ?eigc<»»<^ 
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3_LfE (1) - (1 1) <Z>V ^ttd-|E«(D^^(D#m^ (13) ^M^tt^ 
^o/^Tyt^/5\ ^^ny^-efe§'^#»-r§_hfE(D — (12) (DV^ 
^^S«o^^(D#m^m^^^ (i4)#B^t££iJ^ y/v}??^;? 1 ??— 
h(D^W^^K*i^-efc^^#»-r^_hfE (1) - (13) <DV>-f tl^fE* 

(D^»(D^m^m^fe^, us^^icm^^ ^^^yftrn 
— bx~&&^b&wmtir&±m (i) - (i4) (dv ^-rtb^mm^m^^m^ta^ 

Sr*\ (16)^9^— i!bT, SE^lJ#-^l-6-e^$^^BB^J}e)^^§DNA^ 

_LfE (1) - (1 5) <£>l N-f ^^Eife(D^^(D#m^m^^. (17) ^-7-i:L 
T\ IB?lJ#^5— 10-C^§^^SIB^lJ^^^§DNA^tf750nM^T(^liS 
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if^yy^— a£<d{#ji, ^>^ny^^y^— ^^<D#fflSr0jgij:^i- 

5^s-e#5 0 _biB# ®^«j^bT«, m-(*^$f-mmm?k Wf^^mmvt 

Vf-Jr^/T^—V, WM. hyynn^, SDS, Triton X-100, 

[0020] *^0j!(D«^)(D#m^m^^*5V>T«, filfErtffiUciDNA^ ^ffi^i^ 
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10, mm^^i5Rm6?£FK^£ti,z>m.M;mmfatbf£Z>DNA&, vxTVT^s-y- 
^thhms.^^xm^^^.t^t^, ^-e^ss^ij#-^i-6Xf*ss^j#-^5 
m^itm&, tm^y^— cou^m^u^-^^m-^v^— ^§-i20nM, y 

^r^Tm^^— #100nM, 0157^^7^— ^§-80nM^ IS^J^^-S— 10 
^fflV^d^£\ ^-/^^m^^— ^§-60nM, y^yTffl^7^— ^-60nM, 
0 1 57ffl •? s 74-*— ^§-24OnM^^0^bV \ 

[0021] pcR^<D^m^^bT«, m^twic, ^^v-m^mm 
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[0022] j^t, ^M^^^P^^^^W^IftP^i-^^^ ^§i!^S#f^H^ 
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[0023] (g£#i§i&-e<D^|B#i^) 

#fJlCtt^J§0O157teEscherichia coli 0157:H7 ATCC43894, 1?vWe^JR 
^^Salmonella enteritidis IF03313, y^yT^yiMh^MtelListeria 
monocytogenes ATCC49594^fflV ^tc Q ~£.fc, f£)&3fc0^{3, ->a- K^e^C 
Pseudomonas fragi) % v^htz/^^' — (Citrobacter freundii) % ^^h^^/l-^ ( 
Lactobacillus viridescensK ^O-^i^-J^Yv^ (Leuconostoc mesenteroides) <£>4^£rffi 
Wc 0 ^J^ilfi^^hy^hy— Y^V3^(TSB; 0 7KM^I±M), ^\ Buffered 
Peptone Water (BPW^^h^lOg, mt^YVV^Sg, y>-^^**^"hy^3. 5g 
, y^^7K*^y^l. 5g/lL)(D20(D^J&£:fflV^ 0 
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^i&15mM/^200mM3rt?Mfib(pH6. 3) , Jf/V^i— ^(DM&^0%^hO. 2 

00157, -y-s^^mw, y^yr^/iMh^^^icFu/ioomi, i^isjfe 

^^lO^FU/mHC^^i^^^^^t-^ab^o 35°C-eJ$ab, 18, 24, 

30, 48mm&<D-t8t£Mmi. 0157m, t;^7t, y^yrm, pH^f+aijbf- 

[0026] -^MJH, ^3- ^|gSO. 15%£*Ttf>iM, *fcttyi^*fcOmM£*_L© 

1100157, ^-/v^^mm, ])^])T^y^-4h^f^thi8mm^±mmi-^ 
txio 3 cFu/nA)^±(pcRx<D&m^&Wj:wm ^itmwt 0 u&conm^u 

gl©No. 17CO^m(b])y"b— ^10g, I*l^dr^5g^^:3z3f-^5g, ^^by«7A5 
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2. 8X10 8 


t. 4X 10 s 
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3.0X10 4 
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3. 2X10 8 


5. 1 X 10' 
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6. 1X1G 1 


4. 79 
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3. 9X 10" 


2. 3X10' 


I. 2X10 5 
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^uT 
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2. 1X10* 


3. 2X10 T 


5. !XlO fi 


6. 2X 10* 


6. 13 


nj 
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0.5 


1.8X10* 


2. 7X10 7 


4. 9X10 6 


5.9X10 6 


6. 10 


«J 
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4. 4 X 10 s 


2. 0X10 7 


4. 3X10* 


3. 0 X I 0 s 


5. 94 


nj 


10 




1.5 


3. 1 X 10 s 


4. 3*10* 


7. 1 X 10° 


1 . GX 10 s 


5.71 


«I 


11 




2.0 


6. 8X10" 


4.8x10 s 


2.4XL0* 


6. 9X10 3 


5. 40 


hT 
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2. 5 


5.7x10 s 


4. 7 X 10 s 


1.6X 10 4 


3. 0X10 2 
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2.4X I0 1 


5. 2x 10* 
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«J 
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2. 5 


3, 9X10 9 


1. 1 X 10 7 


5, OX I0 + 


3. 4X10 1 


5. fi2 


Rj 


J* 


) 100 


0.5 


3. 2X10* 


2.5X10 7 


5. 1 X 10 s 


5. 2X lO 6 


6. 10 


nj 


15 




2.5 


5.2X10 R 


2. OX [0 7 


4. 2X10 6 


4. 5X 10* 


6.02 


"7 




150 


0.5 


4. 4 X 10 s 


4. 1 X 10 7 


5. 4X 10 6 


5. 8X 10 € 


6. 17 


pT 


J 




2.5 


9.5X.0' 


3.2X10 1 


5. 1X10 6 


8. OX 10 s 


6. 22 




19 


200 


0.5 


1. 2 X 1 C 8 


3. 2X10 7 


5. 1 x 10 fi 


5. 8X 10" 


6. 17 


nl 


20 




2.5 


8. 4X 10 ; 


3. 8X Ift 7 


fi.SxiO 6 


9. OX 10* 


6. 15 





[0028] (DNAttHiMl) 

igJ&lOml^^HU 35°C-ei8B#r^j$^Lfc 0 #i#^^£^;fr^*Llml^— ^fc 
15, OOOr. p. mT?5#ra3&'fr#««tffV\ HfrSrHUDiUfco -?:<D0#:0liX#l 
l^M^^?g{20mg/mlOT^n^e^7 P ^— if 10 l£20mg/ml<£>IJ;/^— A 
10 /z l^TE/^777-[lmM EDTA^r^tf lOmMMJ;* (tKn^r^^/V) T$S*# 

-f— ^20^1— 2%»bfc4M^T^v ? W)WT^- M§*30 ^300 ju l*Px.T 
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t>tlX\^ZLb&fimT*%1to ^<Dmm^l5, OOOr. p. mT?5#rajS'fr$MliU ±m 
7*400 ix \% x ft\<D^-^—-?'\ZM^, M^©DNA^y^o/V-/ktM^fci 

[0029] (DNAjfcffl;frfis2) 

2rNo. 17^Jfil0ml^S«b, 35°C-ei8B#rHli«bfc 0 #i#*f&£r-?:*Ve*blml 
^—^(^•9, 15, OOOr. p. mT*5#raaS£^««rfTV\ HflSgrHUDtUto -t© 

— h^)Sr500jul*P^ HUR/»Sr»#Ufeo lOO°C-ClO^P^Pff&U S^zk^L 

#:[H^^^20mg/mlC0T^n^^^ ,a ^-^— if 10 ju liTE/<y77- 190 ju KDjM^ 
?RSr*P^L, 37°CXimm%±Mlstim, 2)0#:[Ill|J«£2Omg/ml©y:/:f-— AlOjH 
irTE^V^T— 190julom^?R^P^., 3TC-C1 Btra&aiUfcfcu 3)MfrIHJR«H!: 
m^nyv^lOji 1^TE^5/7t^-190m KDm^-W^Mx., 37XlXlE$m%tiMLfc 
4)_hfEl)?fe. f&mffl&4— >20^1^2%®DLfc4M^7^^yft^ 
T^-h^)^300 J ul*Px.^L«, 5)_h|E2)^^, $§H#J (^-^20^1-2 
%mMVtz.4M?T^yl/^y^i/T*—YmW0 £300 ju l^Px.M^Lfc«, 6)_h 
|B3)?&^ MMM (y-T— ^20^1— 2%^PL/c4M^T^> ? Wy^^>T^— h 
^g)Sr300/z lJPx.^Ui^ 7)W[I]I|3l^20m g /ml<D:/n^^~i£Kl 
MlirTE^^r— 200^1©^*^^, 37°C^10#rBlMfflL«, 8)_hfE7)$c 
fc. ^0^J (y-f — ^20^1-2%»Lfc4M^T~v ? Wyft^-bW £ 
300*z 1#P;US^U5:^ 9)M#:lHllDl^^^B^J(^— ^20^1— 2%8&&UUb4M 
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MMM 5 

[0030] (PCRECfofDm^fe) 

ll»!l3-e#/cDNA^^m«^fflV^-CPCRSJS^To^: 0 PCRte, 

IS?IJ#^-l :GGC GGA TTA GAC TTC GGC TA 
IS?'J#^-2:CGT TTT GGC ACT ATT TGC CC 
IS?lJ#^-3 :GGG AGT CCA GGT TGA CGG AAA ATT T 
gS?lJ#^-4:GTC ACG GAA GAA GAG AAA TCC GTA CG 
E?IJ#^-5 : CGG AGG TTC CGC AAA AGA TG 
IE^IJ#-^6:CCT CCA GAG TGA TCG ATG TT 
@a^lJ#-^7:ATC ATT GAC GAT TGT AGC ACC 
SS^J#-^8 : ACA TGA GGA GCA TTA ACT TCG 
IS?'J#-^-9:GGG TCG TTC TAC ATT GAC AG 
IE?IJ#^-10:TTC CCT TTC CAG TAC GCT TC 
IB^W^-ll :GTA TTT GGA GAC ATG GGA GC 
IS?IJ#^-12:ACT AAT GAC ACG ATT CGT TCC 
IS?lJ#^-13 :CGG ACA GTA GTT ATA CCA C 
E^IJ#^-14:CTG CTG TCA CAG TGA CAA A 
@E^IJ#7§" 1 5 : AGC TTT GGT CGT AAA ATA AGG 
@E^IJ#-^16 :GAT GCC CAA AGC AGA GAG AT 
SE^IJ#-^-17:CAA ACT GCT AAC ACA GCT ACT 
ie?'J#-^-18 :GCA CTT GAA TTG CTG TTA TTG 
IE3«^-19 : ACC AAT GGG ATC CAC AAG A 
@E?IJ^^-20:GAG CTG AGC TAT GTG CGA T 
[0031] PCFvKj£^ra:, 10 X Buffer5 ix U dNTP|g^4 v U UNGO. 5 ix U AmpliTaq G 

old o. 25 M u MgCl io ix frih, Tzfy^^^^T^iy^^^M) ^ 
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-£2ftQmyi. 95 o C-ei0^^$-*fc^, 95°C-20£K 60°C-30^\ 72°C-30# 
£40[h»}SU 72X^X7 ft$kW&, 4ttftfLfc, PCR0i&}*2. 5%T^fa— 

#^-1, 2)^g-80nM, t/^7lfffl^-7- (K#l#-^3, 4)^§-120nM. y;* 

^yr^iw^^ffl^-^v— (ia?o#^5, 6)^ioonM^s*«i^iai^ 

-r— #20nM, i^/V^7JS0ffi^7^— ^§-30nM, y^yT^/lMh^Mffl 

— (E#l#-^7, 8)^240nM, ^/We^^JRUffl^-Y^— (E^J#-^9, 10)^60 
nM, y^yT^y^-fhy^ffl^-r^— (BB^J#-^5, 6)|r60nM^ftaiW 

*ia^i-efeofc 0 ^(Dffi^Mtt^:ii«oi57ffl7 0 7-r^-(ia^j#-^ii. i2t> 
L<^ia^j#-^i3, i4), ^/l^e^anffl^-Y^— (ga^i#^-i5, i6), y^y 
r^/iMhy^ffl^^— (ia^j#^i7, i8x«sa^j#-^i9, 20) i^ov^ 

[0032] sa?ij#^-5-io(Dia^t5^:-e», •^^^rttPia^j^#MW^ia?ij 

@a^lJ#-^-21 :CGG ATG ATT TGT GGC ACG AGA AA 
SB^J#-^"22:TCT GGC ATT ATC GAT CAG TAC CAG CC 
ia?'J#-^-23 : AGT TCA AAT CAT CGA CGG CAA CCT CGG A 

mmm 6 
[0033] (Rfo&m^mm) 

m2K^vfrmmv£±mwoi57&4^ t^7«i4tt, y^yr^-yiMh 

^^10^, #tJJ!Ctt^§0O157^<7)Escherichia coli4«, V^TVT^^h^f 
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1 0 <Z)*&3^:bi*r3rffl V ^fcjfm&fto fro PCR^J&<D^£r2. 5%T^fn— 
fHo —J*. ^jmtt^I®0157^^(DEscherichia coii, V^rVT^J^hf^Zk 
[0034] [M2\ 







1-1 


Escherichia coft 0157H7 






1-2 


Escherichia coti 0 1 5 7 : H 7 


Pitt 


Pitt 


1-3 


Escherichia coii 0157:H7 


Pit* 


[lit 


1-4 


Escherichia co/i 0157:H7 


is it 


»tt 


2-1 


Saimonelia Typhimurium 


m& 


Pitt 


2-2 


Saimonella Enteritidis 


Pftt 


Hit 


2-3 


Saimonelia Enteritidis 


flit 


Pitt 


2-4 


Saimoneiia sp. 


P!tt 


Pitt 


3-1 


Listeria monocytogenes 


m± 


Utt 


3-2 


Listeria monocytogenes 


m& 


Pitt 


3-3 


Listeria monocytogenes 


m$ 


mv± 


3-4 


Listeria monocytogenes 


m& 


utt 


3-5 


Listeria monocytogenes 


Pitt 


utt 


3-6 


Listeria monocytogenes 


Pitt 


Pitt 


3-7 


Listeria monocytogenes 


imtt 


utt 


3-8 


Listeria monocytogenes 


Pllt 


Pitt 


3-9 


Listeria monocytogenes 


Pitt 


utt 


3-10 


Listeria monocytogenes 


Pitt 


utt 


4-1 


Listeria weishimeri 


Pitt 


Pitt 


4-2 


Listeria innccua 


m\± 


Pitt 


4-3 


Listeria ivanovii 


Pitt 


Pitt 


4-4 


Listeria seeligeri 


Pitt 


Pitt 


5-1 


Escherichia coii 0152 


Pitt 


Pitt 


5-2 


Escherichia coii 


Pitt 


Sit 


5-3 


Escherichia co/i 


tttt 


Pitt 


5-4 


Escherichia coii 


Pitt 


Pitt 



MM 7 
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[0035] (tef&frm&%k~(*(DtfimvBift<Dftm) 

Wt&^W&^tCo H^£fcf*]25g^No. 17i#±fe225ml^Px., 30#^^h^ 
-C*&#U 35°C-ei8B#^®*L^io £<£ll#<£i#i^<£— *££02&fi3. 1X1 
0 8 CFU/ml-Cfcofc 0 »fcfcJfel*©#^&9ml-Fo#&U r^fcl#1&Wc*&*l$ft 

Rfcvyfcfft, MltLt, ^»!l3|E«(7)DNAttm(7)5^, JgnSBMfteT^n^*:/ 
#^-1-6 ©ll^^^-f^ffl V ^c^^^ff o fz. Q *&2tLT, Hlfef?!j3fB*(D 

;JxM0 3 CFU/ml^fe3^£#f&Uc o ft^LT^lcD^m^mM^c«Ja^lll2 
[0036] (^«bfc^B n p^^(D^0(D^m) 

^Ji^!iiiB«o#!Mtt^cJ»aoi57, uvwe^jrh* y^yr^e/iwy*;* 

SrfflVyfco Jic^^#^$c^l0 2 CFU/25g N 10CFU/25g, lCFU/25g, 10" 
1 CFU/25g^^5i5-?:tL-? f ^«Lfc 0 g^Ufcfl§E8&(*325gl:iNo. 17igifi&22 

i©DNAtt m ©5 , i§0B#iGS icr^n*^^— • &bV S3— ASrffl v ^d* ffi 
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miMM 9 

[0037] (^&^#fi^m^^^i:bfe^;mig^D 0 Dd^<Z)^^(D^m) 

[0038] #i!gtt^;J3I0O157^oV^-Cte, ^#:25g^7^tf^>^PmEC^i3^(ffi^:Si 

(0 7kMHI*±M) i-B^U 35°C^18-240#rBl^bfc o yn^T#— 0157i$ift 
J©m0157^^tti!U CLIG»^@* (ffiMlXtttS) fcW&SlU 35°C-ei8 

V^T^KJ&SrfTofco ^^{*^i«0157^m d r5/hr U NIj (OxoidflJi) & 

^(Dt,(D^OV>TPCR^^J:^^J®tt^I0O157-trfe§'^^^Lfc o 
[0039] fvl^e^7JB^-OV^J3, ^f$25g^EEM:7V3>"( 0 TKM^ttM) 225ml&- 
1)W^ -e30#i>#Lfc o 35 0 C-ei8B#r^i#ab, i?W--f»^^»! 
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B§tt£U fifc^^^^bT, TSI*5^t±t^ LIMigJS^W^bfCo 35°C, 24— 48H# 

[0040] y^yT^/lMM^^-o^Tte, ^25g(OJVMy^yT«liiB:7VH 
^(Merck|±®)225ml^Px., ^Ky*- ^30#fe v #U^ o 30°C-e48H#^J^^b 
, PALCAMV^VrmtRm^mmiMerck^M) fi^OT^bfc 0 35°Ctr48 

^mnu y^yr«i^tt^ij^^fct>(D^ov>T, ^«*^^(0^m 
h*±m) , mmm^mm 0 *mh*±m) ^wiil-c, 35°c, 24-48mmmmi^tc 

qmmM, ri: o y^yT(0*tf^y^-i±^)^fv\ y^yr^y^h^^^ 

[0041] ^m^m^^oV^Tfm^i^t^TofCo #if*25 g ^ No. 17^ifi^225ml^Px. 
, ^ ^30#ij v #U 35°C-e24B#FBlJ##Lfc 0 i#^T$£r5 ^ m(D7^- 

o ^Sx2^L-C, ^»!l3fE«c»DNAttm»5^, ^Bt^Sf ^^rnyv-^t 

[0042] ^(D^^mmm^mm\^ti^m^^mx^mm^mmoi57 omw-. 
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^2^#:(^3,^#:No. 5, 15) i^oV^T. No. 1 7T?(D j&^kWi&PALCAM.VXT}) 

ri^fi (Merck) immmm^ ^m^t-^^-^m'^mmmi^t't^ 

[0043] Dg3] 



No. 










mx 

m 




^ fCFU/g) 


01 57 




U Xf 


0157 


m 


'J AT 


1 






1. 7*I0"6 




&tt 




BEtt 




Sift 


2 


A 


(mm) 


3,7*107 




ft 14 










3 






2. 3*1o"7 








&tt 


Nm 




4 






3. 0*10 5 


IS ft 


&ft 










5 






2. 2410 5 






&ft 








6 


B 


fc-Ssrta (*fi*> 


I. ?tlfl"5 


Bfe1* 


mm 


&ft 


»tt 




»ft 


7 




4.5M104 


ttft 






&tt 


&ft 


F£ft 


3 






5, 0*10 5 




fttt 




Eat* 


e*t 


&ft 


9 




mm^y (mm 


3.6*10 '5 


&ft 










Sift 


to 


C 




5.4*10*6 




&ft 










LI 




(as; 


4. 8* 10 6 




»ft 


Iftft 






Btt 


[2 






1.6*10 5 




i&ft 








&ft 


13 






3. 6*10 6 




BIS 




Kit* 




mm: 


U 






2. 7*lO"S 












&ft 


15 


D 




1.4*106 




&ft 


&ft 


&ft 






16 




(S) (75^ 


6. 8*107 


l&ft 


&tt 


life 


&t± 


&ft 




1 7 






5. S* 10 "6 








»tt 




Sift 


18 


E 




1.2*10*4 




Bft 










19 






2. 3*10 5 




fcft 


# 


Bft 




• ;»ft-.: 








•£. 5*10'6 




&ft 




&ft 


Ifttt 


^»fti. 




»fta 


0 


3 i 6 


o 


3 


3 



[0044] [iai]MJ^y— ¥^V3V(TSB)*5j;tFBufferecl Peptone Water (BPW) i&tt&Srffl V ^ 

fc35°c^-C(D^igtt^:iimoi57, t;^7«i, y^yr-e/iMM^x 
[02]^j®tt«0oi57, -9vwe*9«1S. y^yr^y^h^^(D^-0tt^ 

SWbfc^K^Cr 1 (-|^41t:3. 1 X 10^FU/ml)^#M$<D#MI{±' 

[0045] M : ^^-i-^— ^7 — 

l>— ^1— 7tt, ^tt^CJ!I0O157^aix:(-^0#c:3. 1 X 10 8 CFU/ml) 
0157^«M^(DM«9 0 
1:1. lX10 7 CFU/mU2:l. 1 X 10 6 CFU/ml. 3: 1. lX10 5 CFU/ml4:l. 
1 X 10 4 CFU/mU 5:1. 1 x 10 3 CFU/mU 6:1. IX 10 2 CFU/ml. 7: 11CFU 
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/ml 

l>— ;X8— 14te\ 1M^*9MOT8EK(— jR£OTt:3. 1 X 10 8 CFU/ml)^c 

8:5. 0X10 6 CFU/mU 9:5. 0 X 10 5 CFU/ml, 10:5. 0X10 4 CFU/ml, 11: 
5. 0X10 3 CFU/ml, 12:5. 0X10 2 CFU/mU 13:50CFU/mU 14:5CFU/ 
ml 

^15— 2m, y^yr^y^-rh^^sai2:(-^mm:3. ixio 8 cfu 

15:1. lX10 7 CFU/ml, 16:1. 1 X 10 6 CFU/ml N 17:1. 1 X 10 5 CFU/ml, 1 
8:1. lX10 4 CFU/mU19:l. 1 X 10 3 CFU/ml N 20:1. 1 X 10 2 CFU/ml, 21 
:llCFU/ml 

[0046] M:^T-m-^— 

l:16CFU/25g, 2:1. 6CFU/25g, 3:0. 16CFU/25g, 4:0. 02CFU/25 
g 

5:110CFU/25g x 6:llCFU/25g x 7:1. lCFU/25g, 8:0. HCFU/25g 

9:850CFU/25g, 10:8. 5CFU/25g .11:8. 5CFU/25g .12:0. 85CF 
U/25g 
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m^mm 

[2] ^m^«#)»DNA^m-r^X@(DBfr^, lCFU/l00g(D«^24R# 
F^^^^10 3 CFU/ml^X^^§i«^#T^a-T§X@^tpi^^#m^ 

ft ^ i x i* 2i ans^m^ <r> ^mk mxwio 

sJcJfi 1 X « 2f B*c»«^ » t±] ^fifeo 

o 

[7] 2S«±©i^#tt©»^^\ 1M^^«1l^t^£#m£1-£M^3gl 

x^2iE«cD^^<z)#m^m^o 

[9] i$a^^pH^5. iJ^x^^^^T-e^*-r^^^^#»-r^ff^ili-8 
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[10] sf;v^—^m&^o. i5%£kT(Dmm. j&x$/x\t. v^mmmm^mm^somM 

[15] y>vNyfC'M^J/^ ^T^^Wy^^>T^-h-Cfc^ri:^#®i:i-§f»^ill 
-14(DV^T^^fB«(Dm»^#K^m^-feo 

[16] zfy^— bvx, is^ij#^-i— e-e^^^^ssa^J^^^SDNA^tf-TsonM 

wTomsTm^^^T^/^^^^pcR^f^'^^m^i-^ft^iii- 

15(DV>-f^^S«cO^#|(D#m^m^o 
[17] ^7^— ^LT, ie^lJ#^-5— 10-e^$tt^^Xia^lJ^^^§DNA^f+750n 

M^T^as^m^^r^/^y°^^^PCR^f5r^^#m^i-§fff^«i 

[is] ^aa*. ^x^ik^ii^xh^b^wmbir^mMmi-i7(Dx^'rti^mm 
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[01] 




-TSB -f££M* 

-TSB 

-TSB 

- TSB 0157££ 

- BPW -jJgiS^Jr 

- BPW UXTUT 7 ^ 
BPW +J\Pl/=E*5it 

-BPW 0157jfij[ 



20 30 



[H2] 

M 1 2 



3 4 5 6 7 M M 8 9 10 H 12 13 14 M M 15 16 1? 18 19 20 21 M 




*a! FV* Wfc- i*f*f ^ 
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